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SELENIUM TOXICITY IN GROWING SWINE 
T. B. Goehring, O. E. Olson, I. S. Palmer, 
G. W. Libal and R. C. Wahlstrom 
Department of Animal and Range Sciences 
SWINE 83-5 
The Food and Drug Admin~sttation has approved sodium sele-
nite and sodi~m selenate as supplements to pig starter diets up 
to a level of .3 parts per million (ppm) of selenium. In view 
of this, the potential exists for selenium poisoning to occur 
through accidental contamination, incorrect mixing or incorrect 
formulation of the diet. However, little research has been 
conducted to determine the maximum level of dietary selenium 
that could be tolerated without affecting pig ~erformance. 
The objectives of this study were to establish the level at 
which selenium becomes toxic to growing swine and to determine 
which of the parameters evaluated is the best indication of 
chronic selenium poisoning. 
Experimental Procedure 
·Ninety-six weaned, crossbred pigs averaging 17.6 lb initi-
ally were used in a 5-week_growth trial. Eight barrows and 
eight gilts were allott~d on the basis of weight and ancestry to 
each of six sodium selenite treatments which were replicated 
four times. Pigs were housed four per pen. 
Dietary treatments I through VI consisted of a corn-soybean 
meal fortified diet supplemented with sodium selenite at levels 
to provide approximately 0, 4, 8, 12, 16 and 20 ppm selenium, 
respectively. Composition of the experimental diets is shown in 
table 1. 
Results 
Growth rate and feed intake both decreased linearly (P<.01) 
with increasing levels of sodium selenite in the diet (table 2). 
Five pigs fed the diet containing 20 ppm selenium and two pigs 
fed the 16 ppm selenium diet lost weight during the 5-week 
trial. Pigs fed diets containing 8 ppm selenium or more showed 
a definite aversion to the seleniferous diets and feed wastage 
was a problem. Feed conversion data were not statistically 
anaiyzed due to a negative feed/gain value for one replication 
of pigs fed 20 ppm selenium. Feed/gain values were observed to 
increase numerically as supplemental selenium level increased 
(table 2). 
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Table 1. Percent Composition of Diets (%) 
Diet I II III IV v VI 
Selenium, ppm 
Calculated 0 4 8 12 16 20 
Analyzed .40 4.20 7.84 11. 27 16.43 20.45 
Corn 64.9 64.9 64.9 64,9 64.9 64.9 
Soybean meal 31.96 31. 88 31.80 31. 71 31. 63 31.54 
Di calcium phosphate 1. 8 1. 8 1. 8 1.8 1.8 1. 8 
Limestone .8 . 8 . 8 . 8 . 8 • 8 
Salt, white • 3 . 3 . 3 . 3 0 3 . 3 
Trace mineral-vitamin-
antibiotic premix 8 .24 .24 .24 .24 .24 .24 
Sodium selenite 
premixb .08 . 1 6 .25 .33 .41 
a 
Supplied the following per lb of diet: vitamin A, 1770 IU; 
vitamin D, 177 IU; vitamin E, 7.5 IU; vitamin K, 1.5 mg; 
riboflavin, 2.25 mg; pantothenic acid, 9 mg; niacin, 12 mg; 
vitamin B 12 , 9 ug; zinc, 45 mg; iron, 34 mg; copper, 3.4 mg; 
manganese, 11.4 mg; iodine 79 ug; selenium, 45 ug; pyrantel 
tartrate, 48 mg; and chlortetracycline, 121 mg. 
b 
2.27 g selenium as sodium selenite per lb of premix. 
a,b 
Table 2. Effect of Sodium Selenite Level on Pig Performance 
Selenium level, 
.£E..!!!. 
Item 0 4 8 12 16 20 
Avg daily gain c .99 .92 .70 .48 .29 .07 
Avg dailyd feedc 1. 74 1. 74 1. 30 1. 03 .81 .SS 
Feed/gain 1. 78 1. 85 1. 82 2.12 2.82 7.59 
a 
Sixteen pigs per treatment; initial wt, 17.6 lb. 
b 
All weights in pounds. 
c 
Linear effect (P<.01). 
d 
Statistical analysis was not performed due to a negative 
feed/gain value for one· replication of pigs fed 20 ppm selenium. 
Feed/gain data are presented as total feed intake/net gain for 
all pigs per selenium treatment. 
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The effect of sodium selenite level on blood composition 
and selenium content of hair is shown in table 3. The selenium 
levels of the blood increased linearly (P<.01) with increasing 
dietary selenium level. Other researchers have reported that 
animals may become anemic due to selenium poisoning. Packed 
Cell Volume, plasma bilirubin and hemoglobin leveis of the blood 
can be used as diagnostic indicators of this condition. These 
hematological parameters were all within normal ranges in this 
experiment indicating that anemia did not occur. Hair selenium 
concentrations were significantly increased by dietary treat-
ment. The decrease in hair selenium concentration of pigs fed 
20 ppm selenium was probably related to the low feed intake of 
this group. 
Table 3. Effect of Sodium Selenite Level on Blood 
Composition and Hair Selenium Content 
Selenium level, .E.E..!!!. 
Item 0 4 8 12 16 
Blood selenium, a .32 1. 13 2. 11 2.59 3.43 ppm 
Packed cell volume, % 38.0 38.0 38.0 37.0 38,0 
Hemoglobin, g/100 ml 12. 1 11. 8 11. 5 11. 7 12.0 
Plasma bilirubin, mg£100 ml .09 .07 .08 . 1 1 .06 
Hair selenium, ppma, 1. 9 4.6 11.1 9.9 10. 1 
a 
Linear effect (P<.01). 
b 
Quadratic effect (P<.01). 
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3.50 
37.0 
11. 8 
.22 
7.6 
Two pigs 
hide and hoof, 
One pig fed 20 
conditions are 
fed 12 ppm selenium developed a separation of the 
followed by gradual sloughing of the hoof wall. 
ppm selenium developed posterior paralysis. Both 
symptoms of chronic selenium poisoning. 
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Summary 
A 5-week growth trial was conducted to determine the 
toxicity of added sodium selenite and the effect of its excess 
on growing swine fed a cbrn-soybea~ meal diet. 
Pig performance data indicate the level at which sodium 
selenite becomes toxic to growing swine is between 4 and 8 ppm 
selenium when feeding corn-soybean meal diets. Selenium concen-
trations in blood and hair were significantly increased by 
dietary treatment. Dietary treatment had no effect on packed 
cell volume, plasma bilirubin and hemoglobin levels. Two pigs 
fed 12 ppm selenium developed hoof lesions, and one pig fed 20 
ppm selenium developed posterior paralysis. Of the parameters 
evaluated in this experiment, weight gain provided the most 
sensitive index of chronic selenium poisoning. 
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